Iow temperature heat capacities of adsmantane, hexamethylenetetramine and triethyIenedi~ine have been determined from 5 to 350°K by adiabatic calorimetry. A transition at 208.6°K involving an entropy increment of 3.87 e.u. is associated with a sIight modification of the crystalline arrangement and the molecular freedom in adamantane. Although a related transition also occurs in triethytenediamine at 353"K, none has yet been detected in hexamethyienetetramine.
ADAMANTANE AND HEXAMETHYLENE TETRAm
OF THE many molecules which may be classified as "globular "(1) few approach geometrical or force field sphericity to the extent of adamantane,* which is the simplest saturated polycyclic hydrocarbon possessing a cage-like skeIeton like that of the crystalline lattice of diamond. This interesting substance exists in a face-centered cubic array with a Tj-FZ3m space group at room temperature according to NOWACKI@) (although it is presently considered that this phase represents a disordered structure), melts at 27O"C,@) and moreover undergoes an apparently first order transition(*) to a body-centered tetragonal lattice at 20862°K with the tentative unit cell dimension u = 6.641 w and c = 8.875 A.(s) A schematic diagram of its molecular structure is presented in Fig. l(a) . The compound was synthesized by the method of SCI-EEYER~~~ and its purity established by chemical X-ray diffraction and gas chromatography* A closely related substance, hexamethylenetetramine,t[cf. Fig. l(b) ], which may be considered to be "derived" from adamantane by replacement of the four methine (CH) groups with nitrogen atoms, on the other hand apparently does not undergo transition to a plastic crystalline phase below 240°C and possibly not before decomposition or fusion. Its structure is that of a bodycentered cubic lattice of space group Ti-I43m with a = 7.02 A. (7) Like adamantane this substance is characterized by a relatively high melting point -about 280"Cts) because of the molecular symmetry and reIatively strong intermolecular forces.
The heat capacities of these substances were determined by precise adiabatic calorimetry and are depicted in Fig. 2 . Although the temperature dependence of the heat capacity is similar in general for both substances, the transition in adamantane is pronounced. Apparent heat capacities as high as 4500 cal/(deg mole) were observed at the peak. Thermal equilibrium was reached within an hour's time in the transition region. The enthalpy of transition of adamantane is 807 caljmole and the entropy increment of transition is 3.87 e.u. In some respects these represent minimal values since the interpolated dashed line in Fig. 2 is used to represent the background or lattice heat capacity, Since the transformation is apparently a first order phase transition, separate extrapolations of the heat capacities of both the high and low temperature forms might have been more appropriate and would almost certainly have led to larger values of the increments; the proper extrapolations on this basis are quite ambiguous. A brief summary of the thermodynamic properties of these compounds is given in Table 1 . 
